Objective: To study the modulation of somatosensory evoked potentials (SEP) using transcranial magnetic intermittent theta burst stimulation (iTBS) over human primary motor (M1) and sensory (S1) cortices. Methods: Eleven healthy subjects participated in the study. Median nerve SEP were elicited by electrical stimulation at the right wrist before and after 600-pulse iTBS over M1 or S1 of the left hemispheres at the intensity of 80% active motor threshold. Results: iTBS over S1 facilitated the N20o-N20p, N20p-P25 and P25-N33 amplitudes significantly and the maximal effect appeared 15 min after the stimulation. The facilitating effect was observed when the initial phase of the current in the brain was directed antero-medially, whereas the facilitation did not appear when the inverted coil direction was applied. On the other hand, no changes were observed after iTBS over M1. The latencies of the measured onsets and peaks were not affected through the experiments. Conclusions: iTBS over S1 has the facilitating effect on the central somatosensory pathway, and the position and direction of the coil are the determinant factors of the effects. Significance: iTBS can be useful technique to induce synaptic plasticity in human central somatosensory pathway.
Introduction
Single pulse and repetitive transcranial magnetic stimulation (rTMS) have achieved wide acceptance as non-invasive methods to evaluate human cortical function. The effects of a single pulse of TMS last for less than 1 s, whereas rTMS has prolonged effects on cortical excitability that may outlast the stimulation by 30-60 min or more.
Long lasting effects on cortical excitability have also been described after repeated pairings of a TMS pulse with somatosensory input, a procedure termed paired associative stimulation (PAS) (Wolters et al., 2005) .
The majority of neurophysiological studies have involved the motor cortex and its connections. In contrast there is relatively little information on the effect of TMS over sensory cortex. Surprisingly, some previous studies have found that somatosensory evoked potentials (SEPs) are unaffected by TMS over the sensory cortex even though stimulation with the same parameters over M1 has powerful effects. Enomoto et al. (2001) used low frequency rTMS (1 Hz) at intensities known to produce suppression of corticospinal excitability when given over motor cortex. When applied over the sensory cortex, there was no effect on the SEP, whereas the SEP was suppressed after stimulation 
